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® Particulate oil-absorbing composition and process of using the same to absorb oil. 

© A process for absorbing oil and a particulate oil-absorbing 
composition are provided, which composition in dust form 
displays a low explosion hazard and a low ffammability. but 
which after absorption of oil is flammable and entirely con- 
sumed when burned, the particles comprising as the major 
component at least 50% by weight hydrophobic cellulose pulp 
fibers blended with at least 30% up to 50% of an inorganic 
cellulose paper pulp filler. 
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PARTICULATE OIL-ABSORBING COMPOSITION AND PROCESS OF USING 
THE SAME TO ABSORB OIL 

Particulate oil absorbents are widely used to soak up organic 
liquids such as oils spilled on water, factory floors, high- 
5 ways, and on the ground, such as along beaches and coastal 

areas. Sawdust is readily available, and has a good absorpt- 
ion capacity for such liquids, and is the most widely used 
oil absorbent. However, sawdust has the important disadvantage 
of forming a finely divided highly inflammable dust, which can 
10 in confined spaces such as buildings ignite and cause a dust 
explosion.. Under recently enacted legislation requiring eli- 
mination of such hazards in the workplace, it has become 
necessary to develop new oil-absorbing compositions which are 
less likely to present the hazard of dust explosions. 

15 Among the materials proposed for such compositions are inor- 
ganic volcanic materials such as volcanic ash, and crushed 
stone or rock. Such materials have however a very low capaci- 
ty for absorption of oil, and the oil that is absorbed is not 
well retained, and tends to bleed out from the composition 

20 after it has been gathered up. Moreover, dusts from volcanic 
ash and crushed stone or rock are highly abrasive, and can - 
cause damage to machinery in the workplace, as well as irri- 
tation of the human body, both externally and internally. 
Moreover, such materials have to be disposed of by dumping, 

25 or else the oil leached out and the material reused, which 
is normally impractical. 

The present invention provides a particulate oil-absorbing 
composition which in dust form displays a low explosion 
hazard and a low f lammability , but which after absorption of 
30 oil is flammable and entirely consumed when burned. Thus, the 
composition can safely be used in the workplace, and at the 
same time is easily disposed of by burning in for example an 
incinerator or in a furnace, leaving only a relatively small 
volume of ash. Moreover, the oil-absorbing composition of the 
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invention has an oil absorption capacity comparable to that 
of sawdust, and can be based upon waste cellulose pulp fiber 
materials available at low cost. 

The particulate oil absorbing composition according to ithe 
invention is composed of particles comprising as the major 
component at least 50% by weight hydrophobic cellulose pulp 
fibers blended with at least 30% up to 50% of an inorganic 
cellulose paper pulp filler. 

The invention also provides a process for absorbing organic 
liquids and particularly oil which comprises contacting the 
liquid with a particulate oil absorbing composition composed 
of particles comprising as the major component at least 50% 
by weight hydrophobic cellulose pulp fibers blended with at 
least 30% up to 50% of an inorganic cellulose paper pulp fil- 
ler, absorbing the liquid therein, and then, preferably, burn- 
ing the composition. 

The cellulose pulp fibers can be prepared from lignocellulosic 
material such as wood by any pulping process, such as a chemi- 
cal, mechanical, chemimechanical or semichemical process, and 
mixtures thereof, for example, from suphate pulp, sulphite 
pulp and/or polysulphide chemical pulp fibers, as well as 
groundwood pulp and other types of mechanical pulp fibers. 
Waste cellulose pulp fiber materials such as reject pulp 
fibers from pulp mills or paperboard mills and waste paper 
pulp fibers reconstituted from paper products such as paper 
and cardboard in paper reprocessing mills are inexpensive, 
and particularly preferred. 

The cellulose pulp fibers are rendered hydrophobic by any con- 
ventional hydrophobing treatment. A conventional sizing treat- 
ment can be used, using, for example, rosin, starch, casein, 
soya protein, natural and synthetic resins, including resin 
monomers and prepolymers, as well as polymers. Thus, for 
example, the fibers can be rendered hydrophobic by sizing with 
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water- insoluble polyvinyl alcohol, hydroxyethyl cellulose, 
ethyl cellulose, carboxymethyl cellulose, polyacrylate resin, 
alkyd resin, polyester resin, polyethylene or polypropylene. 
A thermoplastic material can be applied by melting, for examp- 
le, thermoplastic polyacrylate, alkyd or polyester polymer 
or a polyethylene or polypropylene polymer, on the cellulose 
pulp fibers. The hydrophobing treatment forms no part of the 
invention, but is entirely conventional in every respect, and 
is of course applied to the fibers before they are blended 
with the inorganic cellulose paper pulp filler. 

The inorganic cellulose paper pulp filler is preferably one 
conventionally used in paper and paperboard manufacture. Exemp- 
lary are the clays, kaolinite, montmorillonite and bentonite 
clays being preferred, but any clay can be used; talcum, 
chalk, calcium carbonate, gypsum, calcium sulphate, barytes, 
titanium dioxide, silica, magnesium sulphate, and zinc sulfide. 

If the cellulose pulp fibers are waste cellulose pulp fibers 
from pulp or paperboard mills, reconstituted from a paper or 
cardboard product, they may already contain the filler, mate- 
rial, since this may have been present as a filler or coating 
agent in the manufacture of the paper or cardboard that is 
being reconstituted. 

In addition, other kinds of additives commonly used in paper 
products, such as retention agents, latex and pigments, can 
also be present, and, since they are inert, are nondelete- 
rious. Neither do they affect the flammability of the compo- 
sition after absorption of oil, provided they are present in 
a minor proportion, and the cellulose pulp fibers in a major 
proportion. 

The oil-absorbing composition in accordance with the invention 
can have any particulate form, such as: a mixture of fibers 
and granules; granules prepared by further subdividing fibers 
and the inorganic material; shreds formed by shredding the 
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mixture of fibers and particulate inorganic filler material; 
and powders. 

A preferred oil-absorbing composition according to the in- 
vention comprises about 7 0% by weight hydrophobic cellulose 
fibers , prepared from a mixture of mechanical waste fiber and . 
sulphate waste fibers rendered hydrophobic by conventional 
rosin sizing, and about 30% by weight of inorganic filler 
material in the form of kaolin clay. In the form of granules, 
the material is now being marketed under the tradename ALFOB 
80, and in shredded form as ALFOB 800. This material when 
heated is carbonized, and is resistant to burning in an open 
flame, so that the composition has a low fire hazard, despite 
a heat capacity .of about 10.5 MJ/kg. However, after absorbtion 
of oil, the material burns very well, so that it is easily 
disposed of by burning, in a waste incinerator or similar 
apparatus • 

Thus, the oil-absorbing composition according to the invent- 
ion provides a high oil-absorbing capacity due to the cellu- 
lose fibers, while simultaneously either eliminating or great- 
ly reducing the fire hazard arising from the large proportion 
of cellulose pulp fibers, due to the nonflammable inorganic 
cellulose pulp filler material also present. 

The inorganic filler material has the additional advantage of 
weighing down the particles, due to its higher density, as 
compared to the cellulose pulp fibers. The particulate oil- 
absorbing composition of the invention can accordingly be 
directed onto the liquid to be absorbed such as the oil by 
entraining the material in air and then blowing the resulting 
stream onto the liquid or oil. The material according to the 
invention is more effective than similar materials comprised 
of bark or cut shavings. Sawdust cannot be applied by blow- 
ing onto the liquid or oil, due to its low density, and high 
tendency to dust. Nonetheless, despite the presence of a 
substantial amount of inorganic material, the particles are 
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lighter than water, and float, which makes it possible to use 
the composition for cleaning oil from water and water-soaked 
ground such as beaches and shores. 

The composition of the invention is used by applying it to 
the liquid to be absorbed so as to bring it into contact 
therewith, whereupon the liquid is absorbed. Any application 
method can be used. In addition to blowing, the particles of 
composition can be distributed over or sprinkled over the 
liquid, or dumped onto it.- Then, after absorption is complete, 
the impregnated material is gathered up and burned or other- 
wise disposed of. 

The compositions according to the invention can be prepared 
by the following procedure. The cellulose pulp fibers are 
suspended in water together with the inorganic filler materi- 
al, and any desired additional additives added. The resulting 
cellulose pulp fiber slurry can then be passed on to a head 
box, distributing the material onto a Fourdrinier or other 
papermaking wire for dewatering. The solids content can be 
increased by passing the laid-down sheet of material through 
press rollers, and then the dewatered material is fed to a 
feed screw, which disintegrates the pressed web into pieces, 
and feeds the pieces to a drum dryer, where the material is 
dried to a final high solids content above about 90%. The 
particulate material is then ready for use, and can be filled 
into bags for distribution, or can be further subdivided by 
granulating or in a mill, if desired. 

A preferred oil-absorption agent according to the invention 
can be prepared from the waste water from the board machines 
in a paperboard mill, which contain large amounts of cellu- 
lose reject pulp fibers, and kaolin filler. Waste waters from 
groundwood mills and from pulp refiners also contain cellu- 
lose pulp reject fibers. Such fiber-containing waste waters 
can be blended or used separately and pumped to a settling 
tank, where the settled material, consisting essentially of 
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reject pulp fibers and filler, is separated from the waste 
water. The settled material then is pumped to a mixing tank, 
where any additional chemicals can be added, as desired, and 
then to a head box, distributing the material onto a twin 
wire for dewatering. The laid-down material is then passed 
through press rollers, which increase the solids content to 
from 35 to 40%. The dewatered material is fed by a feed screw 
which disintegrates the pressed web into coarse particles to 
a drum dryer, where the material is dried to a final solids 
content of about 92%. The material is then filled into bags. 

If the oil-absorbing composition of the invention is to be 
used in cleaning water surfaces such as lakes, shores and 
beaches, high hydrophobic ity is required, so that the mate- 
rial will float on water for a period of from one to three 
days. The material can be given an increased hydrophobic ity 
by increasing the amount of hydrophobing agent, such as size 
or resin polymer or prepolymer, as well as retention agent, 
or by applying a wax dispersion in a separate step. 

The following Examples in the opinion of the inventor repre- 
sent preferred embodiments of the invention. 

Example I 

An oil-absorbing agent according to the invention was pre- 
pared by the procedure described above from a mixture of re- 
ject mechanical cellulose pulp fibers and sulphate pulp 
fibers sized with a conventional rosin size (Hercules T-size) 
and then blended in an amount of about 70% by weight with 
about 30% by weight of kaolin. One portion of the material . 
was granulated, and the other portion shredded. The oil- 
absorption capacity of the resulting material was then eva- 
luated and compared to the oil absorbing capacity of two 
conventional oil absorbing agents, one sawdust, and the other, 
a crushed rock product marketed under the tradename ABSOL. 
The following test procedure was used. 
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5 g of the oil-absorbing material to be tested is weighed, 
and is then transferred to a one liter beaker containing 
400 ml of the oil (hydraulic oil or lubricating oil) to be 
absorbed. The mixture of oil and oil absorbing agent then is 
stirred for 5 minutes, using a magnetic stirrer at 500 rpm. 
The mixture is allowed to stand for 5 minutes, and then pour- 
ed through a screen. The oil-containing absorption agent was 
collected on the screen, and allowed to drain for 5 minutes 
but not squeezed. The oil retained in the meshes of the screen 
was absorbed with ordinary paper towelling. Then, the oil- 
containing oil-absorbing agent retained on the screen is 
weighed, and the weight minus the conditioned dry weight of 
5 g of the absorption agent is the amount of oil absorbed 
(oil weight). The ratio of oil weight to dry weight is refer- 
red to as absorption capacity, and for the agents tested is listed 
below in Table I. It is apparent that the greater the absorpt- 
ion capacity, the higher the value indicated in Table I. 



Absorption agent 



Table 



Absorption 
Lubricating oil 

1 .8 

5.0 
1.0 
3.4 



capacity 

Hydraulic oil 

2.0 

3.6 
0.9 
3.4 



Granulated absorbing agent 
according to the invention 

Shredded absorbing agent 
according to the invention 

ABSOL 
Sawdust 



The results in Table I clearly show the superior oil-absorb- 
ing capacity of the oil-absorbing compositions of the in- 
vention, as compared to the conventional commercial product 
ABSOL. Compared to sawdust, the shredded product according 
to the invention is as good for hydraulic oil, and much better 
for lubricating oil, whereas the granulated product according 
to the invention has a somewhat lesser absorption capacity, 
both for hydraulic oil and lubricating oil. However, this 
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somewhat lower oil-absorbing capacity is out balanced by the 
absence of dust, and the resulting absence- of a dust explos- 
ion tendency, together with a low fire hazard. This is shown 
by the following experiments. 

The tendency of the dust of several oil-absorbing agents was 
tested according to the two testing methods described in re- 
print No, H 4330033 from Teknisk Tidskrift 1970. The tests 
were carried out using a Hartmann apparatus and using* an ignit- 
ion capsule. 

Both the granulated and the shredded products according to the 
invention showed no tendency to explode when in the form of 
dust, using both tests, from which it is concluded that these 
products are safe, and not susceptible to dust explosion, under 
normal conditions . 

The flammability of the products according to the invention 
was evaluated at the National Institute for Materials Testing 
in Sweden, using the following test procedure. 

10 g samples were weighed into platinum dishes. The samples 
were then placed in an oven at 100°C for 1/2 hour, removed, 
examined and weighed. The procedure was repeated in a muffle 
furnace at 200°C / 250°C, 300°C, 350°C, 400°C and 500°C. The 
following results were obtained. 



Table II 



Results 



Examination 



% loss of weight 
of weighed sample 



After 1/2 hour at 110°C 



Granulated product according 
to the invention 



No change 



1.8 



Shredded product according 
to the invention 



No change 



3.1 
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M-tp r 1/2 hour at 200 C 
Granulated product according 
to the invention 
Shredded product according 
to the invention 

After 1/2 hour at 250°C 
Granulated product according 
to the invention 



Shredded' product according 
to the invention 

After 1/2 hour at 300°C 
Granulated product according 
to the invention 
Shredded product according 
to the invention 



After 1/2 hour at 350 C 
Granulated product according 
to the invention 
Shredded product according 
to the invention 



After 1/2 hour at 400°C 
Granulated product according 
to the invention 
Shredded product according 
to the invention 



After 1/2 hour at 500 C 
Granulated product according 
to the invention 



Shredded product according 
to the invention 



No change 
No change 



Heavy smoke emission during 
heating. The sample was 
carbonized 

No change 



The sample was carbonized 

Heavy smoke emission during 
heating. The sample was 
carbonized 



The sample was carbonized 

Heavy smoke emission during 
heating. The sample was 
carbonized 



The sample was carbonized 

Heavy smoke emission during 
heating. The sample was 
carbonized 



Most of the carbon burnt. 
A grayish-black ash as 
residue 

Most of the carbon burnt. 
A grayish-black ash as 
residue 



2.4 

3.7 

40.3 

5.7 

49.4 
39.2 



50.8 
40.4 



57.2 
45.6 



60.9 



49.4 
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The results in Table II show that under the test conditions, with 
free access of air, no real burning of the compositions of 
the invention is evidenced. Rather, a pyrolysis takes place. 
Neither flames nor glow are apparent from the samples. Thus, 
5 the products of the invention tested show a low fire hazard. 

Example II 

Virgin mechanical pulp ( thermomechanical pulp, TMP) fibers 
sized with a conventional rosin size (Hercules T-size) were 
blended with kaolin in an amount of about 70% by weight of 
10 fibers and about 30% by weight of kaolin. Upon drying the 
following absorption capacity was obtained with respect to 
a conventional motor oil SAE 20 (absorption capacity measured 
in accordance with Example I) 

Granulated absorbing agent 
15 according to the invention 1.9 

Shredded absorbing agent 

according to the invention 3.6 
In addition the material showed very low fire hazard. 
Example III 

20 Virgin CTMP fibers sized with a conventional rosin size 

(Hercules T-size) were blended with talcum in a weight ratio 
of 70:30. Upon drying the material showed very low fire hazard 
and the following absorption capacity with respect to motor 
oil SAE 20. 

25 Granulated absorbing agent 

according to the invention 1.9 

Shredded absorbing agent 

according to the invention 3.8 
Example IV 



30 



Example III was repeated but using virgin CTMP fibers sized 
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with a conventional neutral size (Hercules Aquapel) . The ab- 
sorbing agent obtained showed very low fire hazard and the 
same absorption capacity as the product of Example III. 

Example V 

In this Example use was made of virgin CTMP fibers sized with, 
in addition to Hercules T-size, 2% by weight, calculated on 
the weight of the virgin fibers, of a commercially available 
lacquer solution of an acrylate prepolymer from BASF (Ein- 
brennlack FF 76-0016) containing 4 3% of active substance 
(hydroxyalkylmethacrylate as prepolymer and melamine resin as 
cross-linking agent), 30% xylene, 14% alcohol and 13% glycol 
to which was added 3% by weight (calculated on the lacquer 
solution) of acid curing agent from BASF (Saureharter SC 
10-9111). 70% by weight of the fibers were blended with 30% 
by weight of kaolin. Upon drying at 85°C the absorbing agent 
showed low fire hazard and the following oil absorption capa- 
city with respect to conventional motor oil. 

Granulated absorbing agent 

according to the invention -j o 9 

Shredded absorbing agent 

according to the invention 3o8 

Owing to the increased hydrophobicity imparted to the absorb- 
ing agent by the acrylate, the absorbing agent showed clearly 
improved water-repellant properties compared to the product 
of Example III. These properties are of great value when 
taking up oil from a water surface. 



Example VI 



70% by weight of CTMP fibers sized with neutral size (Hercules 
Aquapel) were blended with 30% by weight of calcium carbonate. 
Upon drying the absorbing agent showed low fire hazard and the 
following absorption capacity with respect to a motor oil 



SAE 20. 
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Granulated absorbing agent 

according to the invention 2.0 
Shredded absorbing agent 

according to the invention 3.9 

5 Example VII 

Example VI was repeated but using gypsum instead of calcium 
carbonate as inorganic filler. The absorbing agent showed 
low fire hazard and the following absorption capacity with 
respect to a motor oil SAE 20. 

1 0 Granulated absorbing agent 

according to the invention 1.7 

Shredded absorbing agent 

according to the invention 3.3 

15 Example VIII 

Example VI was repeated but using magnesium sulfate instead 
of calcium carbonate as inorganic filler. The absorbing agent 
showed low fire hazard and the following absorption capacity 
with respect to a motor oil SAE 20. 

20 Granulated absorbing agent 

according to the invention 1.6. 



Shredded absorbing agent 
according to the invention 



3.3 
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CLAIMS 



1 . A particulate oil-absorbing composition which in dust 
form displays a low explosion hazard and a low f lamm'ability , 
but which after absorption of oil is flammable and entirely 
consumed when burned, the particles comprising as the major 
component at least 50% by weight hydrophobic cellulose pulp 
fibers in admixture with at least 30% up to 50% of an inorga- 
nic cellulose paper pulp filler. 

2. A particulate oil-absorbing composition according to 
claim 1 , in which the cellulose pulp fibers comprise reject 
fibers from a cellulose pulp selected from the group consist- 
ing of mechanical pulp, chemimechanical pulp, semichemical 
pulp, sulphate pulp and and sulphite pulp and mixtures there- 
of. 

15 3. A particulate oil-absorbing composition according to 
claim 1 in which the cellulose pulp fibers are sized. 

4. A particulate oil-absorbing composition according to 
claim 3 in which the size is selected from the group consist- 
ing of rosin, starch and synthetic resin prepolymer or mono- 
mer. 

5. A particulate oil-absorbing composition according to 
claim 1 in which the inorganic cellulose paper pulp filler is 
kaolin. 

6. A particulate oil-absorbing composition according to 
claim 1 in which the inorganic cellulose paper pulp filler is 
kalcium carbonate. 

7. A particulate oil-absorbing composition according to 
claim 1 in which the inorganic cellulose paper pulp filler is 
talc . 
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8. A particulate oil-absorbing composition according to 
claim 1 in which the cellulose pulp fibers comprise about 
70% by weight of a mixture. of mechanical fibers and sulpahte 
fibers sized with rosin size, and about 30% by weight of 

5 kaolin* 

9. A particulate oil-absorbing composition according to 
claim 1 in granulated form. 

10. A particulate oil-absorbing composition according to 
claim 1 in shredded form. 

10 11. A process for absorbing organic liquids and particularly 
oil which comprises contacting the liquid with a particulate 
oil-absorbing composition composed of particles comprising as 
the major component at least 50% by weight hydrophobic cellu- 
lose pulp fibers blended with at least 30% up to 50% of an 

15 inorganic cellulose paper pulp filler, and absorbing the 
liquid therein. 

12. A process according to claim 11 which includes burning 
the composition for disposal after the absorption. 
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